Shrinking water resources as a potential result of climate change (CC) creates a challenging tradeoff situation in the north of Tunisia. This study provides valuable insights into the conditions that can promote farmers' acceptance of regulated deficit irrigation and a new water pricing policy to address CC impacts on the semi-arid irrigated region which will allow for a sustainable irrigation regime and the conservation of water resources at regional scale. Binary logistic regression was used to analyze data collected from 100 farmers in the citrus regions of Beni Khalled and Menzel Bouzelfa, to identify determining factors for farmers' willingness to accept the proposed water management strategies.
INTRODUCTION
Due to aridity, water resources in Tunisia are subject to high demand pressure especially in the irrigated areas where chronic water shortages have reached critical levels, causing important environmental degradations and serious social tensions among users, as in the case of the Governorate of payments through exports, in addition to its role in securing the food security for the local and national population. In this region, decrease in groundwater level of the main aquifers and water quality degradation are damage resulting from overexploitation, citrus surface extension, and noncontrolled increase of wells. This situation implies important losses of soil fertility due to salt accumulation (Sarraf et al.
).
To mitigate the large hydrological deficits, additional water was brought to Cap-Bon through a canal from the north-western regions of the country, which is better With the increase in groundwater salinity in the CapBon region and as citrus trees have been classified as a salt-sensitive crop (Syvertsena & Garcia-Sanchez ) , farmers are becoming more dependent on canal water, which is strongly and simultaneously solicited by other economic sectors such as tourism and industry. The availability of canal water during the summer season is then exposed to large fluctuations, making unplanned water cuts a serious threat to the entire region. This challenging tradeoff situation is making water allocation for agricultural purposes a real dilemma for local water managers. The paradox is that farmers who are complaining of water shortages are, at the same time, blamed for wasting too much water.
Indeed, Dhehibi et al. () found, on the basis of a survey, that the technical efficiency of citrus growers was too low in Cap-Bon and that farmers could have the same yields with reduction of the water supply by 47%.
The prospects of increasing temperature and decreasing precipitation in the region, due to CC (Ludwig et al. ; Dakhlaoui et al. ) , are expected to constrain more water availability for agricultural uses and lower the supply reliability (Nunes et al. ) , exposing the sustainability of the entire production system to imminent risk.
For the winter-spring period, the increase trend of maximum temperatures is about 0. 
METHODOLOGICAL FRAMEWORK Study area and data collection
The study area is located in the peninsula of Cap-Bon, corresponding administratively to the Nabeul Governorate, in the north-eastern part of Tunisia. The region is characterized by a semi-arid Mediterranean climate with a long-term annual reference evapotranspiration of 1,100 mm and rainfall aver- 
According to this method, the farmers were more likely to adapt their water management strategy by accepting the new one if the logit (Z), derived from the agreeable respondents, exceeds that obtained from the disagreeable respondents. Z i of the ith farmer is a linear function of n explanatory variables X ¼ (X 1 ,…, X n ):
where x i is the observed value of the explanatory variables for observation i and
where β 0 is the intercept term, and β k are the coefficients associated with each explanatory variable X k . They are estimated by maximum likelihood estimation (MLE) method.
RESULTS AND DISCUSSION

Canal water supplies
Making reference to the Beni Khalled and Menzel Bouzelfa GDA records, the average irrigation water supply over the three cropping years 2011-2013 for those using regularly The farmers were quasi-unanimous (86%) on the inefficiency of the current water governance structure, which reflects the lack of trust in public institutions. However, their awareness about the importance of water scarcity and environmental problems remains insufficient and reflects a poor commitment of the extension system. Surveyed farmers claim an average water supply of 6,000 m 3 /ha and only about half of them had a skeptical perception about the availability of the water resources (Table 3) . Farmers' knowledge about citrus water requirements also seems insufficient as the current supply status (over-irrigation, equal to requirement, deficit irrigation) and the farmer's appreciation Nine out of the 17 variables used in the regression explained significantly the agreement of the farmers for adopting RDI. The farmers' attitude is more likely to be positively influenced when they thought they were over-irrigating, their groundwater resources depended on both the canal water and the wells or were affected by salinity, they frequently applied organic manure, they were older, they thought that regional water resources are sufficient, they rejuvenated their citrus trees, they are from Beni Khalled delegation and have no off-farm income. These significant explanatory variables are enumerated in a decreasing positive influential weight according to exponential B values (Table 4) . Exponential B indicates how many times would Source: Authors' calculation based on the survey data (2017). Note: ***, **, * Significance level at P 0.01, 0.05, and 0.10, respectively. Source: Authors' calculation based on model result (2017).
Willingness analysis
dependent, Chi square Pearson test p ¼ 0.02) and hence they were more affected by water supply reliability. Digging wells is an expensive investment for the junior farmers who need more time to accumulate enough money for the task. Farmers living on other incomes, apart from farm incomes, are more unwilling to adopt RDI because they are economically more affected by water supply reliability as they are not always available for agricultural work and irrigation management. The significance of the water resource variable reflected also greater willingness to accept practicing RDI by farmers whose water resource depended on both water canal and wells. Pumping water from wells secures a comfortable water delivery for the users when canal water is exposed to intermittent cuts. The farmers are more likely to adopt a positive position if their water resources are affected by salinity because they are already suffering from the potential risk of CC on water resources quality, so they have become totally dependent on canal water.
The perception of farmers about their water irrigation supply and the regional water resources availability influenced strongly their position. They were more cooperative when they thought that the water situation is more reliable and water supply is equitable.
As the environment profitability and the well-being of farm communities when adopting these new strategies is not immediate, farmers adhering to agricultural practices for improved water productivity (frequency of manure application, tree rejuvenation) are better prepared and ready for adoption. In this context, the role of extension has to be highlighted to improve water productivity and farmer resilience. However, the logistic models revealed also that the The mismanagement of water resources induces a negative perception of local water resource reliability and then a lack of trust in local governing institution, and the lack of support for adhering to new water resource management policies.
LIMITATIONS OF THE STUDY
Although the research has reached its aims, there were some unavoidable limitations. First, since the questionnaire is designed and the model is applied with the finality of understanding the main factors influencing the adoption of RDI and the factors affecting the adoption of the option of new WPP, it seems not to provide enough evidence of the farmers' actual behavior to these two most commonly used adaptation mechanisms for water demand management.
Second, we recognize that we did not address fully the issue of adaptation to CC; in general, rather we focused on a special agro-ecosystem (citrus) which is vital to the economy in the Cap-Bon region (study area). In addition, our methodological framework mainly addressed the assessment of the RDI technology, ruling out, knowingly, adaptation options relating to crop patterns. At the same time, we need to stress the relevance of our approach in trying to figure out how citrus growers would adapt to water scarcity imposed by CC.
Finally, we consider the assessment of the proposed RDI technology, as a measure for citrus growers to remain in the orange production business, is more than needed. Otherwise, if they continue doing what they have always done, they will find themselves soon forced to reduce the size of their cropped area and/or to switch to much less profitable crops, such as olive cultivation, or winter vegetables, knowing in advance these less profitable crops could increase farmers giving way to land speculation for urbanization.
Thus, this scenario was not considered in our research paper, because we hypothesized from the beginning that there is a consensus about citrus conservation in the studied area, at least for the foreseeable future.
CONCLUDING REMARKS AND POLICY RECOMMENDATIONS
Water scarcity is a major threat to sustaining semi-arid irrigated regions such as citrus growing areas in Tunisia. This research highlighted the need for strategic extension and modernized GDAs to increase awareness about the ensuing environmental problems and institutional and structure reorganization to significantly influence the behavior of farmers.
